Aim: To explore the characteristics of psychiatric morbidity in chronic pain patients who present with or without fibromyalgia. 
| INTRODUCTION
A relatively high frequency of psychiatric morbidity has been reported in chronic pain patients who often experience anxiety or depression. 1 In the United States, psychiatric and neurological resident programs have begun to administer treatment programs for patients with pain. 2 It has been reported that patients with pain are more likely to have psychiatric illness. 3 Changes to the brain occur with both acute pain and chronic pain, and chronic pain and the attendant human response to stress alter neural activity in terms of affect and cognition. 4 A strong relationship exists between pain and psychological distress. 5 Patients with a psychiatric disorder become more opioid dependent or opioid abusing. 6 Chronic pain patients experience anxiety or depression. 7 Moreover, experimental studies have examined painful emotions, envy, and schadenfreude. 8 Functional brain imaging has revealed that psychological "pain of the heart," such as that associated with bereavement, alters the same areas as physical pain does. 9 Furthermore, the existence of physical pain produces changes in neural activity associated with reward and aversion. 10 Caution is especially necessary when dealing with cases in which both mental disorder and pain are present. For people with a mental disorder, pain is usually not diagnosed as a disorder in itself but as a symptom of the mental disorder, presenting challenges when differentiating between pain associated with the mental disorder and a somatic symptom disorder. 11 A psychiatric evaluation for fibromyalgia patients is particularly important. 12 Reportedly, a pain disorder defined in the Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV is analogous to fibromyalgia. 13 A German study revealed In this study, having a mental health specialist reach a diagnosis before an examination by a physician allows the physician to differentiate any noteworthy psychiatric disorders. Earlier studies have included little research along with direct interviews by psychiatrists.
Therefore, an important aspect of this study is that it considers the results of direct interviews.
| ME TH ODS
This study included 347 patients diagnosed by primary physicians as suffering from fibromyalgia or other chronic pain conditions. They were admitted to the outpatient Rheumatology unit of Yukioka Hospital. Patients who met the inclusion criteria were enrolled in the study after providing verbal consent.
The inclusion criteria were (a) patients who were evaluated by three face-to-face interviews with a psychiatrist; (b) patients who were diagnosed by a rheumatologist.
The exclusion criteria were (a) patients who were seeking a second opinion for a prior consultation; (b) patients who refused a psychiatric evaluation; (c) patients who were diagnosed with a clear organic disorder such as rheumatoid arthritis.
For this study, we did not use a questionnaire. Instead we performed psychiatric diagnosis in face-to-face interviews with mental health specialists. The study protocol was approved by the Ethic Committee of Amagasaki Central Hospital. The method of the study and advantages and potential disadvantages of face-to-face interviews were explained to the participants, and those who gave their written consent participated in the study.
Our chronic pain clinic is located in a secondary medical institution, and typically treats chronic pain patients who are characterized as those experiencing pain lasting ≥3 months, and patients who have been referred from primary care clinics. As our clinic serves an area with eight million residents and provides secondary care for fibromyalgia, we only accepted patients referred to us by a primary physician. Some patients did not want to be examined by a mental health specialist before the physical examination, and they accounted for 5.0% of the patients who participated in this study.
No clear organic disorder such as rheumatoid arthritis had been diagnosed by a primary care physician in the patients included in this study. In contrast to existing reports of psychiatric diagnoses of fibromyalgia patients, mental health specialists with expert knowledge of chronic pain initially examined and diagnosed all referred patients prior to a diagnosis of fibromyalgia being made by a physician. All patients reporting chronic pain were interviewed three times by one of the authors of this report, RH, who has 20 years of experience as a psychiatrist, is a Board Certified psychiatrist of The Japa- 
| Statistical analysis
Data were analyzed using Pearson's chi-square test, and unpaired t tests for between-group comparisons. All data were analyzed statistically using software (SPSS 24.0J; SPSS Inc., Chicago, IL, USA).
Results for which P < 0.05 were considered significant. Chi-square test was also applied with a confidence interval of 95% to assess the significance of differences between groups.
| RESULTS
This study assessed data generated from 347 patients among the women (83.8%) with an average age of 45.3 ± 14.9 years). By sex, data showed that women composed 91.0% of fibromyalgia patients, 76.3% of chronic pain syndrome patients, and 83.8% of patients with other diagnoses. A significantly higher percentage of women was found among fibromyalgia patients than among chronic pain patients without fibromyalgia (P < 0.001) (Table S1 ).
Our definition of psychiatric medical examinations included both psychiatric and psychosomatic medical consultations. Also, included in this definition were cases in which the patient had received psychiatric treatment in related fields such as neurology based on patient interviews, medical history, and other medical information.
Evaluations from "pain clinics" were not included. (n = 347) was visiting a psychiatrist at the same time (n = 108) or earlier (n = 88), although 151 patients had never received psychiatric care. Therefore, over half of the chronic pain patients included in this study either had a history of psychiatric care, or were under care, at the time of their initial examination at our outpatient chronic pain clinic, an extremely high proportion (Table 1) .
Psychotropic drugs were prescribed at the time of the initial examination for 197 cases of patients with chronic pain (Table 1) . Somatoform disorders were present at the highest relative frequency in all 330 chronic pain patients, followed by dysthymic disorder, and major depressive disorder. Personality disorders were found at a modest frequency and included pervasive developmental disorders, dissociative disorders, schizophrenia, and mental retardation.
Low prevalence of factitious disorder/malingering, dementia, substance-related disorders, anxiety disorders, adjustment disorder, and eating disorders was found. The highest relative frequency in fibromyalgia patients was found to be somatoform disorder, followed by dysthymic disorder, major depressive disorder, and personality disorder (Table 4) .
A diagnosis of somatoform disorders in the DSM-IV-TR psychiatric diagnosis was the most common one, and presented at a diag- (Table 4 ).
The profile of distribution of psychodiagnoses remained largely identical between chronic pain patients with and without fibromyalgia ( Figure 1 ). However, dissociative disorder was significantly higher in patients who had chronic pain and fibromyalgia compared to those without fibromyalgia (10% vs 3.4%, P < 0.005) (Figure 1 ).
In summary, our results show that somatoform pain disorder is present at appreciably high rates among all chronic pain patients and among patients with fibromyalgia alone. It co-occurred with many other psychodiagnosed disorders (Table 4) .
| DISCUSSION
Our results indicate that it is extremely likely that a psychiatric disorder may be diagnosed in for chronic pain patients, including fibromyalgia patients. In general practice, a mental health specialist is not involved in the diagnostic process of chronic pain patients. In our opinion, chronic pain patients with psychiatric disorders are very unlikely to consult a psychiatrist. Nevertheless, chronic pain patients are known to experience depression, anxiety, and mood disorder. 14 The DSM has recently undergone a new revision. Therefore, although we used the DSM-IV TR to diagnose the patients in our study, we refer to the DSM-5 in this discussion.
In our testing protocol, a mental health specialist made a diagnosis before physician; thus, the possibility of a patient forgoing psychiatric examination after receiving a physician's diagnosis and treatment was low. However, under normal circumstances, patients are unlikely to receive appropriate psychiatric care even in cases where a psychiatric examination has been recommended. Often, once a physician has initiated diagnosis and treatment, a patient does not accept a psychiatric examination even when a psychiatric disorder is found. To address that problem, multidisciplinary pain centers are being established in Europe and the United States, but Japan lacks such facilities. 15 Results of this study demonstrate that the rate of co-occurrence of psychiatric disorders in chronic pain patients, including those with fibromyalgia, is extremely high: 95%. Our facility is specialized to treat intractable chronic pain. Therefore, only medically unexplained pain of patients who exhibit no physical disorder is treated, and even then, only after referral of the patient by another medical institution.
However, for patients with the chief complaint of pain who are being examined under any medical specialty other than mental health, it would be difficult for a doctor with no training in psychiatric medicine to make an appropriate diagnosis of a mental disorder. Among the patients with chronic pain, patients under psychiatric care or with a history of psychiatric care constituted the majority. Based on the fact that users of psychotropic drugs were in majority, the psychodiagnosis of patients complaining of chronic pain is important.
Furthermore, treating symptoms by prescribing antidepressants, anti-anxiety drugs, or anti-psychotic drug before a diagnosis has been made not only renders treatment of the condition invalid, it can also be dangerous, or give rise to iatrogenic illness. Proper diagnosis and treatment can improve patient outcomes. [16] [17] [18] Patients with depression are known to have pain that impairs activities of daily life. 19 The presence of physical pain among depression patients in Japan appears to be associated with severe depression, treatment resistance, decreased health outcomes, greater use of healthcare resources, and lower productivity. 20 Anxiety disorder was diagnosed in 41.6% of fibromyalgia patients. 21 However, our results do not indicate that patients with fibromyalgia have anxiety disorder. Our report is based on interviews and may differ from results obtained by the questionnaire method.
Alternatively, differences might exist between Japanese and United
States residents. A recent report of a study conducted using the Mini-International Neuropsychiatric Interview suggests that chronic lumbar pain patients have many major depressive episodes and dysthymic disorder. 22 Fibromyalgia patients reported frequent history of childhood abuse, which is also concomitant with somatoform disorder and mood disorder. 23 Childhood abuse or trauma can also engender development of dissociative disorders. 24 Our study shows It is expected that a doctor outside of the medical specialty will have difficulty making a specialist determination on this type of high-risk case. For that reason, a psychiatric consultation should be conducted at earliest when a mental disorder is suspected. In other words, in light of the co-occurrence of physical disorder and mental disorder, a doctor who specializes in physical disorders and a doctor who specializes in mental disorders should collaborate on patient treatment. Nevertheless, patients complaining of pain firmly believe that their pain is a physical problem and not a mental disorder. Many have been unsuccessful in treating their pain based on that mistaken assumption, even after consultation with numerous doctors. As a result, patients often eventually develop a strong distrust for physicians. For such patients, a psychotherapeutic approach must often be applied to the very act of having them receive a psychiatric examination. Such an approach would be difficult for a doctor who does not specialize in mental health. At our chronic pain outpatient initial examination, about 57% of patients have already had a psychiatric consultation. We believe it is important for a psychiatrist and a physician to work together when treating pain, to reach a diagnosis and make decisions on appropriate treatments. In our study at the time of the initial examination, about 57% of all chronic pain patients were taking psychotropic drugs, 30% of fibromyalgia patients were under psychiatric care, and 30% had a history of psychiatric care. In addition, 57% of fibromyalgia patients had drug therapy with psychotropic drugs.
Psychiatric disorder was found in 97% of fibromyalgia patients.
The average number of psychodiagnoses was 1.5, which is significantly higher than that in chronic pain patients without fibromyalgia.
Anxiety, depression, and catastrophizing beliefs about pain are associated with chronic pain and with a poor prognosis in people with various pain conditions. [26] [27] [28] Pain and mental illness share a very close relationship. Somatization disorder is a history of somatic complaints over several years, starting before age 30. Such symptoms cannot be explained fully by a general medical condition or substance use. Alternatively, when an associated medical condition exists, the impairments attributable to the somatic symptoms are more severe than generally expected.
Complaints are not feigned as in malingering or factitious disorder. Pervasive developmental disorder and mental retardation were found together in 12%-14% of the patients examined in this study.
These mental disorders are thought to be underlying conditions.
Although neither is treatable, societal support is necessary. Although mental retardation is apparent from early childhood, often high-functioning pervasive developmental disorder will not be clear until adulthood. Therefore, more careful clinical psychiatric involvement is necessary.
Dementia was found in 2%-3% of patients in this study.
Schizophrenia was found in 5% among fibromyalgia patients and 4%
in chronic pain patients Pain improves by treating schizophrenia before the pain is treated. Therefore, a diagnosis of schizophrenia is crucially important. Patients with chronic headache and fibromyalgia showed high scores on hypochondriasis, depression, hysteria, paranoia, psychasthenia, and schizophrenia (MMPI-2) and more somatization, obsession, and anxiety. 29 This study found the percentage of schizophrenia associated with chronic pain as 4%-5%. Non-psychiatric physicians should not start treatment of the chronic pain without first knowing if the patient has schizophrenia. Interview reports of fibromyalgia patients from Turkey show that histrionic personality disorder is more common in fibromyalgia patients than among controls, but schizophrenia is not. 30 However, that Turkish study was a limited survey only of patients who received no psychotropic drug, whereas half of the patients we surveyed had already received psychotropic drugs. The patients who receive the psychotropic drugs may have more psychiatric symptoms than the patients without the psychiatric drugs. We found schizophrenia patients among chronic pain patients. No report of the relevant literature describes comorbidities of schizophrenia and fibromyalgia. However, to find cases of schizophrenia, psychiatrists who are familiar with pain treatment should perform psychiatric diagnosis using face-to-face interviews prior to a physical examination.
Major depressive disorder is high among both chronic pain patients as a whole and among fibromyalgia patients as well.
Treatment of major depressive disorder takes priority. Nevertheless, care must be taken because this disorder is often misdiagnosed. One study has evaluated the relation between pain and distress, analyzing possible risk and exacerbating factors such as alexithymia. 31 Dysthymic disorder was diagnosed in 15% of all chronic pain patients and in 17% of fibromyalgia patients. In cases of co-occurrence with personality disorder, treatment that prioritizes the personality disorder is important. When no co-occurrence is found, treatment in line with a major depressive disorder is crucially important.
As described above, many mental disorders share comorbidity with chronic pain and fibromyalgia. In our investigation described herein, psychiatric diagnosis was conducted by a psychiatrist who is familiar with pain treatment. Many previous studies using questionnaires did not involve psychiatrists. Depression, anxiety, mood disorders, and somatoform disorder were reported previously. By contrast, we emphasize the comorbidities of schizophrenia in our research. Future reports will present those results.
| LIMITATIONS
Antidepressant drugs exhibit analgesic effects in addition to antidepressant effects. The group of patients that we studied included some who had already been taking antidepressants before being diagnosed by a mental health specialist. Therefore, the possibility exists that precise psychiatric diagnosis and pain assessment were not achieved. Five percent of the patients opted out of the three mental health examinations. Therefore, only 95% of patients received a diagnosis by a mental health specialist. Psychiatric diagnosis was performed by single psychiatrist, and we could not validate these diagnoses by another psychiatrist. Our chronic pain clinic is based on hospital specializing in rheumatology and orthopedic surgery, and selection bias must be considered.
| SUMMARY
Co-occurrence of mental disorders was found in fibromyalgia and other chronic pain conditions. Having the mental disorder diagnosed by a mental health specialist in advance can support more effective pain treatment of patients by physicians. It may be challenging for general physicians in Japan to diagnose a mental disorder. Therefore, it is important to have an appropriate diagnosis that is reached by a mental health specialist before a patient is examined by a physician, as we do at our clinic. Once mental health specialists conduct precise diagnoses, effective treatments by physicians in Japan may be administered, thereby reducing the risk of careless prescription of opioids and antidepressants to patients with co-occurring psychiatric disorders.
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